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What is Biogas?

Biogas is a mixture of methane (CH,), carbon dioxide (CO,), and depending on the feedstock used, trace gases such as nitrogen, ammonia (NHs), sulfur dioxide (SO,), hydrogen sulfide (H,S), and hydrogen. Biogas is produced when certain bacteria decompose bi
ological matter in an anaerobic (o oxygen is present) environment. This process is referred to as anaerobic digestion (AD).

ADis a proven technology for effectively treating the organic fraction of waste. The treatment of waste through AD has many benefits; it leads not only to a cleaner and healthier environment, but also produces a renewable energy source, methane. Methane
is acombustible gas. The energy content of digester gas depends on the amount of methane it contains. Methane content varies from about 55 percent to 70 percent. Typical digester gas, with a methane concentration of 60 percent, contains about 600 Btu of
energy per cubic foot
Biogas as a Renewable Energy
Enhancing energy recovery from biogas can be derived from four different feedstocks: landfill waste, livestock - dairy waste, food processing waste, and municipal sludge waste. However, this poster will only present the potential energy generation from t
he last three renewable resources.

Early technical potential assessment review shows that the potential energy generation from biogas to be promising in California. The estimated total energy is about 348 MW, where 138 MW is from municipal sludge waste, 210 MW from animal waste biogas, and
the potential biogas energy from food wastes is still needed to be determined. The overall objective that PIER aims to achieve is to increase biogas production that will result in higher energy recovery, which in return will make electricity more afforda
ble.

PIER Goals

The Public Interest Energy Research (PIER) program conducts public interest energy research that seeks to improve the quality of life for California’s citizen by providing environmentally sound, safe, reliabl e, and affordable energy services and products.
Commission to help develop local renewable energ
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Over 55 applications representing a funding over $15 milion have been

screened. Atotal of $5.8 million have been awarded to 14 projects.

« Five projects are completed and producing biogas and electricy.

+ Seven projects will be completed by December 2004
+ Two projects will be completed by May 2005.
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Sonico Equipment
The Sonico ultrasound system consists of individual radial
homs that are shaped like a ring donut. The horns are
mounted in seres in a reactor that contains threeto five.
fings.

The IWE Tec approach to ulirasound application for
municpal sludges is based on partal treatment of
the secondary sludge steam. The ultrasound
system consists of individual rod-shaped ‘cascade’
proves, each within an indidual cylindrical reactor.

T ecaton of the anaerobic digester on the Valley Fig
Growers Plant s indicated by the figure on the right and
estimated production is described by the table below.
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ological matter in an anaerobic (o oxygen is present) environment. This process is referred to as anaerobic digestion (AD).
ADis a proven technology for effectively treating the organic fraction of waste. The treatment of waste through AD has many benefits; it leads not only to a cleaner and healthier environment, but also produces a renewable energy source, methane. Methane
is acombustible gas. The energy content of digester gas depends on the amount of methane it contains. Methane content varies from about 55 percent to 70 percent. Typical digester gas, with a methane concentration of 60 percent, contains about 600 Btu of
energy per cubic foot
Biogas as a Renewable Energy
Enhancing energy recovery from biogas can be derived from four different feedstocks: landfill waste, livestock - dairy waste, food processing waste, and municipal sludge waste. However, this poster will only present the potential energy generation from t
he last three renewable resources.
Early technical potential assessment review shows that the potential energy generation from biogas to be promising in California. The estimated total energy is about 348 MW, where 138 MW is from municipal sludge waste, 210 MW from animal waste biogas, and
the potential biogas energy from food wastes is still needed to be determined. The overall objective that PIER aims to achieve is to increase biogas production that will result in higher energy recovery, which in return will make electricity more afforda
ble.
PIER Goals
The Public Interest Energy Research (PIER) program conducts public interest energy research that seeks to improve the quality of life for California's citizen by providing environmentally sound, safe, reliabl e, and affordable energy services and products.
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What is Biogas?

Biogas is a mixture of methane (CHj), carbon dioxide (CO,), and depending on the feedstock used, trace gases such as nitrogen, ammonia (NHg), sulfur dioxide (SO,), hydrogen sulfide (H,S), and hydrogen. Biogas is produced when certain bacteria decompose bi

ological matter in an anaerobic (no oxygen is present) environment. This process is referred to as anaerobic digestion (AD).

ADis a proven technology for effectively treating the organic fraction of waste. The treatment of waste through AD has many benefits; it leads not only to a cleaner and healthier environment, but also produces a renewable energy source, methane. Methane
is acombustible gas. The energy content of digester gas depends on the amount of methane it contains. Methane content varies from about 55 percent to 70 percent. Typical digester gas, with a methane concentration of 60 percent, contains about 600 Btu of

energy per cubic foot
Biogas as a Renewable Energy

Enhancing energy recovery from biogas can be derived from four different feedstocks: landfill waste, livestock - dairy waste, food processing waste, and municipal sludge waste. However, this poster will only present the potential energy generation from t

he last three renewable resources.

Early technical potential assessment review shows that the potential energy generation from biogas to be promising in California. The estimated total energy is about 348 MW, where 138 MW is from municipal sl udge waste, 210 MW from animal waste biogas, and
the potential biogas energy from food wastes is still needed to be determined. The overall objective that PIER aims to achieve is to increase biogas production that will result in higher energy recovery, which in return will make electricity more afforda
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Calffornia. The figure on the right shows the geagraphic distributions of
Calfonia dairies and sies of the 14 approved projects. The awarded projects
cover dairy sizes from 175 - 7200 milking cows.

Types of Digester System

[ ‘Types of proposed biogas system included covered lagoons, plug flow
digesters, mixed digesters, and 2-stage digesters. Most approved projects use
the plug flow reactors and covered lagoons.

Program Status
Over 55 applications representing a funding over $15 milion have been
screened. Atotal of $5.8 million have been awarded to 14 projects.

- Five projects are completed and producing biogas and electriciy.

« Seven projects will be completed by December 2004.

- Two projects il be completed by May 2005.
‘The 14 dairy farms have an estimated total electricity generation capacity of 3.5
MW from the biogas production
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Pilot Testing

ultrasound P looked into o provide for the technology: Waves, IWE Tec, and Sonico. Eachvendor has ther own approach to
the application of their ultrasound systems and parameters. Testing of the different ultrasound applications at the same site would enable direct comparison and
verfication of the potential advantages o each system. Currentl, two systerms, the IWE Tec and Sonico, are selected for pilottesting at the City of Riverside Water
Quality Control Plant. The two systems are installed side-by-side and on the thickened waste activated sludge (TWAS) feed  digesters. The Sonico system wil reat
all TWAS to Digester #1, whereas, the IWE Tec system will provide a a partial treatment (30% TWAS flow) to Digester #2 and the remaining TWAS fiow wil bypass
the ulrasound system

IWE Tec Equipment
The IWE Tec approach to ulirasound application for
municpal sludges is based on partal treatment of
the secondary sludge steam. The ultrasound
system consists of individual rod-shaped ‘cascade’
proves, each within an indidual cylindrical reactor.

Sonico Equipment
The Sonico ultrasound system consists of individual adial’
homs that are shaped like a ring donut. The horns are
mounted in seres in a reactor that contains threeto five.
fings.
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‘The location of the anaerobic digester on the Valley Fig
Growers Plant s indicated by the figure on the right and
estimated production is described by the table below.
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Biogas is a mixture of methane (CH,), carbon dioxide (CO,), and
depending on the feedstock used, trace gases such as nitrogen,
ammonia (NH,), sulfur dioxide (SO,), hydrogen sulfide (H,S), and
hydrogen. Biogas is produced when certain bacteria decompose
biological matter in an anaerobic (no oxygen is present)
environment. This process is referred to as anaerobic digestion (AD).
AD is a proven technology for effectively treating the organic fraction
of waste. The treatment of waste through AD has many benefits; it
leads not only to a cleaner and healthier environment, but also
produces arenewable energy source, methane. Methane is a
combustible gas. The energy content of digester gas depends on the
amount of methane it contains. Methane content varies from about 55
percent to 70 percent. Typical digester gas, with a methane
concentration of 60 percent, contains about 600 Btu of energy per
cubic foot.
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Enhancing energy recovery from biogas can be derived from four
different feedstocks: landfill waste, livestock - dairy waste, food
processing waste, and municipal sludge waste. However, this
poster will only present the potential energy generation from the
last three renewable resources.

Early technical potential assessment review shows that the
potential energy generation from biogas to be promising in
California. The estimated total energy is about 348 MW, where 138
MW is from municipal sludge waste, 210 MW from animal waste
biogas, and the potential biogas energy from food wastes is still
needed to be determined. The overall objective that PIER aims to
achieve is to increase biogas production that will result in higher
energy recovery, which in return will make electricity more
affordable.
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The Public Interest Energy Research (PIER) program conducts public
Interest energy research that seeks to improve the quality of life for
California’s citizen by providing environmentally sound, safe,
reliable, and affordable energy services and products. Currently,
there are four ongoing important organic renewable energy
programs/projects at the Energy Commission to help develop local
renewable energy resources using advanced science and
technologies that are not currently adequately provided by
competitive and regulated markets. The four programs/projects
Include Dairy Power Production program (DPPP), Commonwealth
renewable energy program, Valley Fig Growers Anaerobic Digester
project, and IEUA Phase Il Centralized European Designed Biogas
Digester project. The first three programs are currently in process
and they will be presented in this poster.
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ological matter in an anaerobic (o oxygen is present) environment. This process is referred to as anaerobic digestion (AD).

ADis a proven technology for effectively treating the organic fraction of waste. The treatment of waste through AD has many benefits; it leads not only to a cleaner and healthier environment, but also produces a renewable energy source, methane. Methane
is acombustible gas. The energy content of digester gas depends on the amount of methane it contains. Methane content varies from about 55 percent to 70 percent. Typical digester gas, with a methane concentration of 60 percent, contains about 600 Btu of
energy per cubic foot
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Enhancing energy recovery from biogas can be derived from four different feedstocks: landfill waste, livestock - dairy waste, food processing waste, and municipal sludge waste. However, this poster will only present the potential energy generation from t
he last three renewable resources.

Early technical potential assessment review shows that the potential energy generation from biogas to be promising in California. The estimated total energy is about 348 MW, where 138 MW is from municipal sludge waste, 210 MW from animal waste biogas, and
the potential biogas energy from food wastes is still needed to be determined. The overall objective that PIER aims to achieve is to increase biogas production that will result in higher energy recovery, which in return will make electricity more afforda
ble.

PIER Goals

The Public Interest Energy Research (PIER) program conductfibublic interest energy research that seeks to improve the quality of life for California’s citizen by providing environmentally sound, safe, reliabl e, and affordable energy services and products.
Currently._there are four ananina imnortant araanic renewahle enfifgy programs/proj ects at the Energy Commission to help develop local renewable energy resources using advanced science and technologies that are not currently adequately provided by com peti

I. Dairy Power Production Program rairllPowe] pct, and 15

Il Valley Fig Growers Anaerobic Digester Project

dairies. Californiais home 1o

167 millon cows; 18%
roduced v mmpamzs process. ducts, \znned and

and vegetables, grain mill pmduas o producss, fats and ofs, bex

fee,saty snacks Calfomia’s sty \eads e 5,8 posiion Caionia

has held for the last half- nem'ury The for more than 10 percent of

the US and

jnificant potential for

S Rutical ok el st o e okl e of succes
h. cost for wastelwastew: mmenmemy “The Valley Fig Growers (VFG) Anaeot Cohesq Diat il baas
tal

Program Framework and Selection
The program i forthe ‘ntaltion ofEgas et

s that cove the
s can it app cations o the DPPP and a bwd consisting of the
potental. Criteria include: ety feashmm Tack recod of develcper,

Project Locations and Sizes
DPPP aimed to select projects that span geographically throug hout California.
] ed are ver dairies in

Calffornia. The figure on the right shows the geagraphic distributions of
Calfonia dairies and sies of the 14 approved projects. The awarded projects

Caver dary snes Fom 175 7200 il cones. Pt Testng
ultrasound P ked into 10 provide for the technology: Waves, IWE Tec, and Sonico. Each vendor has their own approach to
| Types of Digester System the application of their ultrasound systems and parameters. Testing of the different ultrasound applications at the same site would enable direct comparison and
[t Types of proposed biogas system included covered lagoons, plug flow verficaton of the potential advantages o each system. Currentl, wo systems, the IWE Tec and Sonico, are selected for piot testing at the City of Riverside Water
digesters, mived digesters, and 2-stage digesiers. Most approved project use Qualiy Control Plant. The two sysiems are instaled side-by-side and on the tickened waste acivated sludge (TWAS) feed o igesters. The Sonico system wil treat Anzerobic Digester Design Parameters
the plug flow reaciors and covered lagoons. all TWAS to Digester #1, whereas, the IWE Tec system wil provide a a parta ireatment (30% TWAS flow) to Digester #2 and the remaining TWAS flow wil bypass + Heated, mix rapezoid pond
e uirmand eem + 1800000 galons
Program Staus * i0000pd
Over 55 applications representing a funding over $15 milion have been « 45 day hydraulic retention time (HRT)
screened. Atol of $5.8 milon have been awarded 14 projects. \WE Tec Equipment + Double Inerwith leachate collecton system
 Fie projects are cormpleted and producng bicgas and elecricy Sonico Equipment "Te WE Tet apprench o ulsasound applcation e + XR.5 einforced geomembrane bank -bank cover far
+ Seven projects will be completed by December 2004 The Sonico ultrasound system consists of indidual radial municpal sludges is based on parial treament of ollection
+ Two projects will be completed by May 2005. homs that are shaped like a fing donut. The horns are the secondary sludge stream. The uitrasound ‘The location of the anaerobic digester on the Valley Fig
‘The 14 dairy farms have an estimated total electricity generation capacity of 3.5 mounted in series in a reactor that contains three (o five: system consiss of individual rod-shaped ‘cascade” Growers Plant s indicated by the figure on the right and
MW from the biogas production Tings. proves, each within an ndividual cylidrical reactr. estimated production s described by the table below.
Details of each approved project size, manure management and type of
Gieter cof, and capacly nine
- table below. Projet it and Expcted Ouicomes
5 prjct s urtently n s second sages of four datacollecion and monkoring phases rees baseine, s ascund, and contnuction of baseing.The utasoun ‘Estimated Full Potential for Digester
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Project St
e prjec digestr and micrcurbine tchnology have been chasen an thefnal design already completed. Consruction s curenty on
‘going since April 2004. The digester s expected to be operational in January 2005.

Benefits of the Program Tecovery DUIING
Project St
Fotbuing e uesgmng phaseof thehresgas dang ystems, nstlaion o the gas leaning ytems boganin uly 2004, Dta olecton and moricrng are urertly
taking place. Final of the projects will -

roject Benefits
 generation of electricity and,
th

Expected Removal Performance “This estimation
Based on data, evisting units can reduce by 90-99%. Thi 0 in the 2000 ppm range.
befae veament can e educed (o ower than 20 ppmafer veament Sonch testing for siloxane removal using the veﬁgemmn and condensation, indicates a
reduction of over 50% of siloxane concentratio
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|. Dairy Power Production Program

The majority of California agricultural facilities are dairies. California is home to 2500 dairies and 1.67
million cows; this figure represents 18% of 9.14 million milking cows in the US and corresponds to an
estimated 143 million pounds of wet manure produced per day. Capture of a portion of.thes

for anaerobic digestion represents a significant potential for methane.gas Brotas 10—
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Program Framework and Selectlon | R R T N e 2
The program provides financial assistance for qualifying dairy farms for the installation of biogas electricity
systems in two ways: buydown grants that cover a percentage of the capital costs of the proposed biogas
system, or incentive payments for generated electricity. Dairy farms can submit applications to the DPPP
and a board consisting of the Energy Commission, WURD, and an Advisory Group that is made up from
various related agencies will review the application’s potential. Criteria include: technical feasibility, track
record of developer, commitment of dairy, financial economics, and permitting. -




Biogas Renewable Energy Projects
Under Public Interest Energy Research Program

California Energy Commission

I'-‘llr-ll-l-'-i"'|—|-1'Il|'|I P
What is Biogas?

Biogas is a mixture of methane (CH,), carbon dioxide (CO,), and depending on the feedstock used, trace gases such as nitrogen, ammonia (NHs), sulfur dioxide (SO,), hydrogen sulfide (H,S), and hydrogen. Biogas is produced when certain bacteria decompose bi
ological matter in an anaerobic (o oxygen is present) environment. This process is referred to as anaerobic digestion (AD).

ADis a proven technology for effectively treating the organic fraction of waste. The treatment of waste through AD has many benefits; it leads not only to a cleaner and healthier environment, but also produces a renewable energy source, methane. Methane
is acombustible gas. The energy content of digester gas depends on the amount of methane it contains. Methane content varies from about 55 percent to 70 percent. Typical digester gas, with a methane concentration of 60 percent, contains about 600 Btu of
energy per cubic foot
Biogas as a Renewable Energy
Enhancing energy recovery from biogas can be derived from four different feedstocks: landfill waste, livestock - dairy waste, food processing waste, and municipal sludge waste. However, this poster will only present the potential energy generation from t
he last three renewable resources.

Early technical potential assessment review shows that the potential energy generation from biogas to be promising in California. The estimated total energy is about 348 MW, where 138 MW is from municipal sludge waste, 210 MW from animal waste biogas, and
the potential biogas energy from food wastes is still needed to be determined. The overall objective that PIER aims to achieve is to increase biogas production that will result in higher energy recovery, which in return will make electricity more afforda
ble.

PIER Goals

The Public Interest Energy Research (PIER) program conducts public interest energy research that seeks to improve the quality of life for California’s citizen by providing environmentally sound, safe, reliabl e, and affordable energy services and products.
Commission to help develop local renewable energ

resources using advanced science and technologies that are not currently adequately provided by competi
3 i ct, and I
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Project Locations and Sizes
DPPP aimed to select projects that span geographically throug hout California.
] ed are ver dairies in

Calffornia. The figure on the right shows the geagraphic distributions of

Calfonia dairies and sies of the 14 approved projects. The awarded projects
cover dairy sizes from 175 - 7200 milking cows.

Types of Digester System
‘Types of proposed biogas system included covered lagoons, plug flow
digesters, mixed digesters, and 2-stage digesters. Most approved projects use
the plug flow reactors and covered lagoons.

Program Status
Over 55 applications representing a funding over $15 milion have been
screened. Atotal of $5.8 million have been awarded to 14 projects.
- Five projects are completed and producing biogas and electriciy.
« Seven projects will be completed by December 2004.
- Two projects il be completed by May 2005.
‘The 14 dairy farms have an estimated total electricity generation capacity of 3.5
MW from the biogas production
Detals of each approved project size, manure management and type of
dgestr cos, and capadty

inthe

Pilot Testing

ultrasound [ looked into o provide for the technology: Waves, IWE Tec, and Sonico. Eachvendor has ther own approach to
the application of their ulrasound systems and parameters. Testing of the different ultrasound applications at the same site would enable direct comparison and
verfication of the potential advantages o each system. Currentl, two systerms, the IWE Tec and Sonico, are selected for pilottesting at the City of Riverside Water
Quality Control Plant. The two systems are installed side-by-side and on the thickened waste activated sludge (TWAS) feed  digesters. The Sonico system wil reat
all TWAS to Digester #1, whereas, the IWE Tec system will provide a a partial reatment (30% TWAS flow) to Digester #2 and the remaining TWAS fiow wil bypass
the ulrasound system.

IWE Tec Equipment
The IWE Tec approach to ulirasound application for
municpal sludges is based on partal treatment of
the secondary sludge steam. The ultrasound
system consists of individual rod-shaped ‘cascade”
proves, each within an indiidual cylindrical reactor.

Sonico Equipment
The Sonico ultrasound system consists of individual adial’
homs that are shaped like a ring donut. The horns are
mounted in seres in a reactor that contains threeto five.
fings.

Anzerobic Digester Design Parameters
teated, mix trapezoid pond

1800000 gallons

40000 gpd

45 day hydraulic retention time (HRT)

Double Inerwith leachzte collecton system

XR-5 reinforced geomembrane bank-o-bank cover for

ollection
‘The location of the anaerobic digester on the Valley Fig
Growers Plant s indicated by the figure on the right and
estimated production is described by the table below.

- table b Pm)ecl Status and Expected Outcomes
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Benefits of the Program

Tecovery bUNGING.

Project st
Fotbuing e uesgmng phase of th s gusdesring systere, sl of the gas asning sk began n uly 2004. Dt collecton and monlering e creny

taking place. Final e projects wil
Expected Removal Performance

Based on data, eistin its can reduce by 90- in the 2000 ppm range.
befae veament can e educed (o ower than 20 ppmafer veament Sonch testing for siloxane removal using the vemgeran:m and condensation, indicates a
reduction of over 50% of siloxane concentratio
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Project St:

e prjec digestr and micrcurbine tchnology have been chasen an thefnal design already completed. Consruction s curenty on

going since April 2004. The digester s expected 0 be operationa in January 2005.
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Project Locations and Sizes

DPPP aimed to select projects that span geographically
throughout California. Applications received are very
representative of the distribution of dairies in California. The
figure on the right shows the geographic distributions of
California dairies and sites of the 14 approved projects. The

awarded projects cover dairy sizes from 175 — 7200 milking
COWS.

Types of Digester System

Types of proposed biogas system included covered lagoons,
plug flow digesters, mixed digesters, and 2-stage digesters.

Most approved projects use the plug flow reactors and covered
lagoons.

Program Status

Over 55 applications representing a funding over $15 million
have been screened. A total of $5.8 million have been
awarded to 14 projects.

*Five projects are completed and producing biogas and electricity.

*Seven projects will be completed by December 2004.

*Two projects will be completed by May 2005.

The 14 dairy farms have an estimated total electricity
generation capacity of 3.5 MW from the biogas production.
Details of each approved project size, manure management
and type of digester, cost, and estimated electricity capacity
from biogas are included in the table below.

Mixed Digester
Plug Flow Digester
Covered Lagoon
#  Modfied Plug Flow Digester
California Cairies
I Tota Number of Dairy Cows in Each County
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Biogas Renewable Energy Projects
Under Public Interest Energy Research Program

California Energy Commission

What is Biogas?
Biogas is a mixture of methane (CH,), carbon dioxide (CO,), and depending on the feedstock used, trace gases such as nitrogen, ammonia (NHs), sulfur dioxide (SO,), hydrogen sulfide (H,S), and hydrogen. Biogas is produced when certain bacteria decompose bi
ological matter in an anaerobic (o oxygen is present) environment. This process is referred to as anaerobic digestion (AD).
ADis a proven technology for effectively treating the organic fraction of waste. The treatment of waste through AD has many benefits; it leads not only to a cleaner and healthier environment, but also produces a renewable energy source, methane. Methane
is acombustible gas. The energy content of digester gas depends on the amount of methane it contains. Methane content varies from about 55 percent to 70 percent. Typical digester gas, with a methane concentration of 60 percent, contains about 600 Btu of
energy per cubic foot
Biogas as a Renewable Energy
Enhancing energy recovery from biogas can be derived from four different feedstocks: landfill waste, livestock - dairy waste, food processing waste, and municipal sludge waste. However, this poster will only present the potential energy generation from t
he last three renewable resources.
Early technical potential assessment review shows that the potential energy generation from biogas to be promising in California. The estimated total energy is about 348 MW, where 138 MW is from municipal sludge waste, 210 MW from animal waste biogas, and
the potential biogas energy from food wastes is still needed to be determined. The overall objective that PIER aims to achieve is to increase biogas production that will result in higher energy recovery, which in return will make electricity more afforda
ble.
PIER Goals
The Public Interest Energy Research (PIER) program conducts public interest energy research that seeks to improve the quality of life for California's citizen by providing environmentally sound, safe, reliabl e, and affordable energy services and products.
Commission to help develop local renewable energy resources using advanced science and technologies that are not currently adequately provided by competi
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Project Locations and Sizes
DPPP aimed to select projects that span geographically throug hout California.
] ed are ver dairies in

Calffornia. The figure on the right shows the geagraphic distributions of
Calfonia dairies and sies of the 14 approved projects. The awarded projects
cover dairy sizes from 175 - 7200 milking cows. Pilot Testing

ultrasound [ looked into o provide for the technology: Waves, IWE Tec, and Sonico. Eachvendor has ther own approach to

Types of Digester System

[ ‘Types of proposed biogas system included covered lagoons, plug flow
digesters, mixed digesters, and 2-stage digesters. Most approved projects use
the plug flow reactors and covered lagoons.

Program Status
Over 55 applications representing a funding over $15 milion have been
screened. Atotal of $5.8 million have been awarded to 14 projects.

- Five projects are completed and producing biogas and electriciy.

« Seven projects will be completed by December 2004.

- Two projects il be completed by May 2005.
‘The 14 dairy farms have an estimated total electricity generation capacity of 3.5
MW from the biogas production
Detals of each approved project size, manure management and type of

the application of their ulrasound systems and parameters. Testing of the different ultrasound applications at the same site would enable direct comparison and
verfication of the potential advantages o each system. Currentl, two systerms, the IWE Tec and Sonico, are selected for pilottesting at the City of Riverside Water
Quality Control Plant. The two systems are installed side-by-side and on the thickened waste activated sludge (TWAS) feed  digesters. The Sonico system wil reat
all TWAS to Digester #1, whereas, the IWE Tec system will provide a a partial reatment (30% TWAS flow) to Digester #2 and the remaining TWAS fiow wil bypass
the ulrasound system.

IWE Tec Equipment
The IWE Tec approach to ulirasound application for
municpal sludges is based on partal treatment of
the secondary sludge steam. The ultrasound
system consists of individual rod-shaped ‘cascade”
proves, each within an indiidual cylindrical reactor.

Sonico Equipment
The Sonico ultrasound system consists of individual adial’
homs that are shaped like a ring donut. The horns are
mounted in seres in a reactor that contains threeto five.
fings.

dgetrcosand capaciy nthe
- table Pm)ecl Status and Expected Outcomes
is project is currently in its second stages of four data collection and monitoring phases (pretest, baseline, ulfrasound, and continuation of Dasew\e) The ultrasound
e tolaay S Spoced o provel meac il Inpovemens n igesion. ncuing Incense , increase
is predicted and be increased by 125 kw.
In the costeffective analysis, payback period for both systems is about two years.
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Benefits of the Program

Tecovery bUNGING.

Project st
Fotbuing e uesgmng phase of th s gusdesring systere, sl of the gas asning sk began n uly 2004. Dt collecton and monlering e creny

taking place. Final of the projects wil

Expected Removal Performance
Based on data, evisting units can reduce by 90- in the 2000 ppm range.
befae veament can e educed (o ower than 20 ppmafer veament Sonch testing for siloxane removal using the vemgeran:m and condensation, indicates a
reduction of over 50% of siloxane concentratio
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Anzerobic Digester Design Parameters
teated, mix trapezoid pond

1800000 gallons

40000 gpd

45 day hydraulic retention time (HRT)

Double Inerwith leachzte collecton system

XR-5 reinforced geomembrane bank-o-bank cover for

ollection
‘The location of the anaerobic digester on the Valley Fig
Growers Plant s indicated by the figure on the right and
estimated production is described by the table below.

Estimated Full Potential for Digester
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The Ingersoll Rand (IR)
microturbineis the selected
technology for the electricity
generation. The IR microturbine
wil utiize the plant produced
biogas as a renewable fuel and
generate 45— 70 kW of
electriciy. Ithas ultra-low

S T

Project St
e prjec digestr and micrcurbine tchnology have been chasen an thefnal design already completed. Consruction s curenty on
‘going since April 2004. The digester s expected to be operational in January 2005.
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Awarded Projects under DPPP

Dairy Name Dairy Type Laé:(t)?lcisng Type of System Cisptalf:\i/\t/y Uné}k?/\cl)st Total Cost
Harmony Farms Freestall 1050 Cov'd lagoon 120 $3,017 $362,000
Hilarides Dairy Drylot 6000 heifers | Cov'd lagoon 250 $6,000 | $1,500,000
Gallo Cattle Company Freestall 5081 Cov'd lagoon 300 $4,298 | $1,289,520
Blakes Landing Dairy Freestall 237 Cov'd lagoon 75 $1,811 $135,800
Castelanelli Bros. Dairy Freestall 1600 Cov'd lagoon 160 $4,831 $772,925
Koetsier Dairy Drylot 1500 Plug flow 260 $1,469 $381,850
Van Ommering Dairy Freestall 600 Plug flow 130 $3,764 $489,284
Meadowbrook Dairy Freestall 1900 Plug flow 160 $3,281 $524,898
California Polytechnic State University Dairy| ~ Freestall 175 Cov'd lagoon 30 $2,500 $75,000
Plane View Dairy Drylot 1100 Mixed 100 $5,820 $582,000
Lourenco Dairy Drylot 1258 Cov'd lagoon 150 $1,530 $229,557
Inland Empire Utilities Agency Various 4700 Plug flow 563 $2,747 | $1,546,350
Eden-Vale Dairy Freestall/drylot 770 Plug flow 150 $4,413 $661,923
Bidart Dairy I Freestall 7200 2-stage plug flow 1000 $4,565 | $4,565,000
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Biogas Renewable Energy Projects
Under Public Interest Energy Research Program

California Energy Commission

What is Biogas?
Biogas is a mixture of methane (CH,), carbon dioxide (CO,), and depending on the feedstock used, trace gases such as nitrogen, ammonia (NHs), sulfur dioxide (SO,), hydrogen sulfide (H,S), and hydrogen. Biogas is produced when certain bacteria decompose bi
ological matter in an anaerobic (o oxygen is present) environment. This process is referred to as anaerobic digestion (AD).
ADis a proven technology for effectively treating the organic fraction of waste. The treatment of waste through AD has many benefits; it leads not only to a cleaner and healthier environment, but also produces a renewable energy source, methane. Methane
is acombustible gas. The energy content of digester gas depends on the amount of methane it contains. Methane content varies from about 55 percent to 70 percent. Typical digester gas, with a methane concentration of 60 percent, contains about 600 Btu of
energy per cubic foot
Biogas as a Renewable Energy
Enhancing energy recovery from biogas can be derived from four different feedstocks: landfill waste, livestock - dairy waste, food processing waste, and municipal sludge waste. However, this poster will only present the potential energy generation from t
he last three renewable resources.
Early technical potential assessment review shows that the potential energy generation from biogas to be promising in California. The estimated total energy is about 348 MW, where 138 MW is from municipal sludge waste, 210 MW from animal waste biogas, and
the potential biogas energy from food wastes is still needed to be determined. The overall objective that PIER aims to achieve is to increase biogas production that will result in higher energy recovery, which in return will make electricity more afforda
ble.
PIER Goals
The Public Interest Energy Research (PIER) program conducts public interest energy research that seeks to improve the quality of life for California's citizen by providing environmentally sound, safe, reliabl e, and affordable energy services and products.
Commission to help develop local renewable energy resources using advanced science and technologies that are not currently adequately provided by competi
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Project Locations and Sizes
DPPP aimed to select projects that span geographically throug hout California.
] ed are ver dairies in

Calffornia. The figure on the right shows the geagraphic distributions of

Calfonia dairies and sies of the 14 approved projects. The awarded projects
cover dairy sizes from 175 - 7200 milking cows.

Types of Digester System
‘Types of proposed biogas system included covered lagoons, plug flow
digesters, mixed digesters, and 2-stage digesters. Most approved projects use
the plug flow reactors and covered lagoons.

Program Status
Over 55 applications representing a funding over $15 milion have been
screened. Atotal of $5.8 million have been awarded to 14 projects.

- Five projects are completed and producing biogas and electriciy.

« Seven projects will be completed by December 2004.

- Two projects il be completed by May 2005.
‘The 14 dairy farms have an estimated total electricity generation capacity of 3.5
MW from the biogas production
Detals of each approved project size, manure management and type of

Pilot Testing

ultrasound [ looked into o provide for the technology: Waves, IWE Tec, and Sonico. Eachvendor has ther own approach to
the application of their ulrasound systems and parameters. Testing of the different ultrasound applications at the same site would enable direct comparison and
verfication of the potential advantages o each system. Currentl, two systerms, the IWE Tec and Sonico, are selected for pilottesting at the City of Riverside Water
Quality Control Plant. The two systems are installed side-by-side and on the thickened waste activated sludge (TWAS) feed  digesters. The Sonico system wil reat
all TWAS to Digester #1, whereas, the IWE Tec system will provide a a partial reatment (30% TWAS flow) to Digester #2 and the remaining TWAS fiow wil bypass
the ulrasound system.

IWE Tec Equipment
The IWE Tec approach to ulirasound application for
municpal sludges is based on partal treatment of
the secondary sludge steam. The ultrasound
system consists of individual rod-shaped ‘cascade”
proves, each within an indiidual cylindrical reactor.

Sonico Equipment
The Sonico ultrasound system consists of individual adial’
homs that are shaped like a ring donut. The horns are
mounted in seres in a reactor that contains threeto five.
fings.

Anzerobic Digester Design Parameters
teated, mix trapezoid pond

1800000 gallons

40000 gpd

45 day hydraulic retention time (HRT)

Double Inerwith leachzte collecton system

XR-5 reinforced geomembrane bank-o-bank cover for

ollection
‘The location of the anaerobic digester on the Valley Fig
Growers Plant s indicated by the figure on the right and
estimated production is described by the table below.

dgeser,cos,and capaciy inthe
- table b Pm)ecl Status and Expected Outcomes
s prject s curenty n 5 second sagesof fou datacolcion and monkoring phases prees baslin,ulrasound,and contiaton ofbageing. The tasund Estmated Full Potental for Digester
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Expected Removal Performance

Based on data, eistin its can reduce by 90- in the 2000 ppm range.
befae veament can e educed (o ower than 20 ppmafer veament Sonch testing for siloxane removal using the vemgeran:m and condensation, indicates a
reduction of over 50% of siloxane concentratio
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going since April 2004. The digester s expected 0 be operationa in January 2005.
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California Energy Commission
What is Biogas?

Biogas Renewable Energy Projects
Under Public Interest Energy Research Program

RIET

Biogas is a mixture of methane (CHj), carbon dioxide (CO,), and depending on the feedstock used, trace gases such as nitrogen, ammonia (NHg), sulfur dioxide (SO,), hydrogen sulfide (H,S), and hydrogen. Biogas is produced when certain bacteria decompose bi
ological matter in an anaerobic (no oxygen is present) environment. This process is referred to as anaerobic digestion (AD).

ADis a proven technology for effectively treating the organic fraction of waste. The treatment of waste through AD has many benefits; it leads not only to a cleaner and healthier environment, but also produces a renewable energy source, methane. Methane

is acombustible gas. The energy content of digester gas depends on the amount of methane it contains. Methane content varies from about 55 percent to 70 percent. Typical digester gas, with a methane concentration of 60 percent, contains about 600 Btu of

energy per cubic foot
Biogas as a Renewable Energy

Enhancing energy recovery from biogas can be derived from four different feedstocks: landfill waste, livestock - dairy waste, food processing waste, and municipal sludge waste. However, this poster will only present the potential energy generation from t

he last three renewable resources.

Early technical potential assessment review shows that the potential energy generation from biogas to be promising in California. The estimated total energy is about 348 MW, where 138 MW is from municipal sl udge waste, 210 MW from animal waste biogas, and
the potential biogas energy from food wastes is still needed to be determined. The overall objective that PIER aims to achieve is to increase biogas production that will result in higher energy recovery, which in return will make electricity more afforda
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Calffornia. The figure on the right shows the geagraphic distributions of
Calfonia dairies and sies of the 14 approved projects. The awarded projects
cover dairy sizes from 175 - 7200 milking cows.

Types of Digester System

[ ‘Types of proposed biogas system included covered lagoons, plug flow
digesters, mixed digesters, and 2-stage digesters. Most approved projects use
the plug flow reactors and covered lagoons.

Program Status
Over 55 applications representing a funding over $15 milion have been
screened. Atotal of $5.8 million have been awarded to 14 projects.

- Five projects are completed and producing biogas and electriciy.

« Seven projects will be completed by December 2004.

- Two projects il be completed by May 2005.
‘The 14 dairy farms have an estimated total electricity generation capacity of 3.5
MW from the biogas production

Pilot Testing

ultrasound [ looked into o provide for the technology: Waves, IWE Tec, and Sonico. Eachvendor has ther own approach to
the application of their ulrasound systems and parameters. Testing of the different ultrasound applications at the same site would enable direct comparison and
verfication of the potential advantages o each system. Currentl, two systerms, the IWE Tec and Sonico, are selected for pilottesting at the City of Riverside Water
Quality Control Plant. The two systems are installed side-by-side and on the thickened waste activated sludge (TWAS) feed  digesters. The Sonico system wil reat
all TWAS to Digester #1, whereas, the IWE Tec system will provide a a partial reatment (30% TWAS flow) to Digester #2 and the remaining TWAS fiow wil bypass
the ulrasound system.

IWE Tec Equipment

Sonico Equipment
The Sonico ultrasound system consists of individual adial’
homs that are shaped like a ring donut. The horns are
mounted in seres in a reactor that contains threeto five.
fings.

The IWE Tec approach to ulirasound application for
municpal sludges is based on partal treatment of
the secondary sludge steam. The ultrasound
system consists of individual rod-shaped ‘cascade”
proves, each within an indiidual cylindrical reactor.

Detals of each approved project size, manure management and type of
dgestr cos, and capadty
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Anzerobic Digester Design Parameters
teated, mix trapezoid pond

1800000 gallons

40000 gpd

45 day hydraulic retention time (HRT)

Double Inerwith leachzte collecton system

XR-5 reinforced geomembrane bank-o-bank cover for

ollection
‘The location of the anaerobic digester on the Valley Fig
Growers Plant s indicated by the figure on the right and
estimated production is described by the table below.

Estimated Full Potential for Digester
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The Ingersoll Rand (IR)
microturbineis the selected
technology for the electricity
generation. The IR microturbine
wil utiize the plant produced
biogas as a renewable fuel and
generate 45— 70 kW of
electriciy. Ithas ultra-low
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Project St
e prjec digestr and micrcurbine tchnology have been chasen an thefnal design already completed. Consruction s curenty on
‘going since April 2004. The digester s expected to be operational in January 2005.
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Biogas Renewable Energy Projects
Under Public Interest Energy Research Program

California Energy Commission
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What is Biogas?

Biogas is a mixture of methane (CH,), carbon dioxide (CO,), and depending on the feedstock used, trace gases such as nitrogen, ammonia (NHs), sulfur dioxide (SO,), hydrogen sulfide (H,S), and hydrogen. Biogas is produced when certain bacteria decompose bi
ological matter in an anaerobic (o oxygen is present) environment. This process is referred to as anaerobic digestion (AD).

ADis a proven technology for effectively treating the organic fraction of waste. The treatment of waste through AD has many benefits; it leads not only to a cleaner and healthier environment, but also produces a renewable energy source, methane. Methane
is acombustible gas. The energy content of digester gas depends on the amount of methane it contains. Methane content varies from about 55 percent to 70 percent. Typical digester gas, with a methane concentration of 60 percent, contains about 600 Btu of
energy per cubic foot
Biogas as a Renewable Energy
Enhancing energy recovery from biogas can be derived from four different feedstocks: landfill waste, livestock - dairy waste, food processing waste, and municipal sludge waste. However, this poster will only present the potential energy generation from t
he last three renewable resources.

Early technical potential assessment review shows that the potential energy generation from biogas to be promising in California. The estimated total energy is about 348 MW, where 138 MW is from municipal sludge waste, 210 MW from animal waste biogas, and
the potential biogas energy from food wastes is still needed to be determined. The overall objective that PIER aims to achieve is to increase biogas production that will result in higher energy recovery, which in return will make electricity more afforda
ble.

PIER Goals

The Public Interest Energy Research (PIER) program conducts public interest energy research that seeks to improve the quality of life for California’s citizen by providing environmentally sound, safe, reliabl e, and affordable energy services and products.
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Project Locations and Sizes
DPPP aimed to select projects that span geographically throug hout California.
] ed are ver dairies in

Calffornia. The figure on the right shows the geagraphic distributions of
Calfonia dairies and sies of the 14 approved projects. The awarded projects
cover dairy sizes from 175 - 7200 milking cows.

Pilot Testing

ultrasound P looked into o provide for the technology: Waves, IWE Tec, and Sonico. Eachvendor has ther own approach to
the application of their ultrasound systems and parameters. Testing of the different ultrasound applications at the same site would enable direct comparison and
verfication of the potential advantages o each system. Currentl, two systerms, the IWE Tec and Sonico, are selected for pilottesting at the City of Riverside Water
Quality Control Plant. The two systems are installed side-by-side and on the thickened waste activated sludge (TWAS) feed  digesters. The Sonico system wil reat
all TWAS to Digester #1, whereas, the IWE Tec system will provide a a partial treatment (30% TWAS flow) to Digester #2 and the remaining TWAS fiow wil bypass
the ulrasound system

Types of Digester System
[ ‘Types of proposed biogas system included covered lagoons, plug flow

digesters, mixed digesters, and 2-stage digesters. Most approved projects use Anzerobic Digester Design Parameters

feated, mix rapezoid pond

the plug flow reactors and covered lagoons.

Program Status
Over 55 applications representing a funding over $15 milion have been
screened. Atotal of $5.8 million have been awarded to 14 projects.

- Five projects are completed and producing biogas and electriciy.

« Seven projects will be completed by December 2004.

- Two projects il be completed by May 2005.
‘The 14 dairy farms have an estimated total electricity generation capacity of 3.5
MW from the biogas production
Detals of each approved project size, manure management and type of

IWE Tec Equipment
The IWE Tec approach to ulirasound application for
municpal sludges is based on partal treatment of
the secondary sludge steam. The ultrasound
system consists of individual rod-shaped ‘cascade’
proves, each within an indidual cylindrical reactor.

Sonico Equipment
The Sonico ultrasound system consists of individual adial’
homs that are shaped like a ring donut. The horns are
mounted in seres in a reactor that contains threeto five.
fings.

1800000 gallons
40000 gpd

45 day hydraulic retention time (HRT)

Double Inerwith leachzte collecton system

XR-5 reinforced geomembrane bank-o-bank cover for

ollection
‘The location of the anaerobic digester on the Valley Fig
Growers Plant s indicated by the figure on the right and
estimated production is described by the table below.
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Based on data, eistin its can reduce by 90- in the 2000 ppm range.
befae veament can e educed (o ower than 20 ppmafer veament Sonch testing for siloxane removal using the vemgeran:m and condensation, indicates a
reduction of over 50% of siloxane concentratio
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Project St:

e prjec digestr and micrcurbine tchnology have been chasen an thefnal design already completed. Consruction s curenty on

going since April 2004. The digester s expected 0 be operationa in January 2005.
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Pilot Testing

There are three ultrasound suppliers that PIER has looked into to provide for the technology: Waves, IWE
Tec, and Sonico. Each vendor has their own approach to the application of their ultrasound systems and
parameters. Testing of the different ultrasound applications at the same site would enable direct
comparison and verification of the potential advantages of each system. Currently, two systems, the IWE
Tec and Sonico, are selected for pilot testing at the City of Riverside Water Quality Control Plant. The two
systems are installed side-by-side and on the thickened waste activated sludge (TWAS) feed to
digesters. The Sonico system will treat all TWAS to Digester #1, whereas, the IWE Tec system will
provide a a partial treatment (30% TWAS flow) to Digester #2 and the remaining TWAS flow will bypass
the ultrasound system.

IWE Tec Equipment

The IWE Tec approach to
ultrasound application for
municipal sludges is based on
partial treatment of the
secondary sludge stream. The
ultrasound system consists of
individual rod-shaped ‘cascade”
proves, each within an individual
cylindrical reactor.

Sonico Equipment

The Sonico ultrasound
system consists of individual
‘radial’ horns that are shaped
like a ring donut. The horns
are mounted in series in a
reactor that contains three to
five rings.

Project Status and Expected Outcomes

This project is currently in its second stages of four data collection and monitoring phases (pretest,
baseline, ultrasound, and continuation of baseline). The ultrasound technology is expected to provide
measurable improvements in digestion, including increased solids destruction, increased gas
production, and improvements in dewaterability. A conservative estimate of 30% improvement in gas
production is predicted and electricity generation will be increased by an approximation of 125 kW. In

the cost-effective analysis, payback period for both systems is about two years.
19




Biogas Renewable Energy Projects
Under Public Interest Energy Research Program

California Energy Commission
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What is Biogas?

Biogas is a mixture of methane (CH,), carbon dioxide (CO,), and depending on the feedstock used, trace gases such as nitrogen, ammonia (NHs), sulfur dioxide (SO,), hydrogen sulfide (H,S), and hydrogen. Biogas is produced when certain bacteria decompose bi
ological matter in an anaerobic (o oxygen is present) environment. This process is referred to as anaerobic digestion (AD).

ADis a proven technology for effectively treating the organic fraction of waste. The treatment of waste through AD has many benefits; it leads not only to a cleaner and healthier environment, but also produces a renewable energy source, methane. Methane
is acombustible gas. The energy content of digester gas depends on the amount of methane it contains. Methane content varies from about 55 percent to 70 percent. Typical digester gas, with a methane concentration of 60 percent, contains about 600 Btu of
energy per cubic foot
Biogas as a Renewable Energy
Enhancing energy recovery from biogas can be derived from four different feedstocks: landfill waste, livestock - dairy waste, food processing waste, and municipal sludge waste. However, this poster will only present the potential energy generation from t
he last three renewable resources.

Early technical potential assessment review shows that the potential energy generation from biogas to be promising in California. The estimated total energy is about 348 MW, where 138 MW is from municipal sludge waste, 210 MW from animal waste biogas, and
the potential biogas energy from food wastes is still needed to be determined. The overall objective that PIER aims to achieve is to increase biogas production that will result in higher energy recovery, which in return will make electricity more afforda
ble.

PIER Goals

The Public Interest Energy Research (PIER) program conducts public interest energy research that seeks to improve the quality of life for California’s citizen by providing environmentally sound, safe, reliabl e, and affordable energy services and products.
Commission to help develop local renewable energ
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Project Locations and Sizes
DPPP aimed to select projects that span geographically throug hout California.
] ed are ver dairies in

Calffornia. The figure on the right shows the geagraphic distributions of

Calfonia dairies and sies of the 14 approved projects. The awarded projects
cover dairy sizes from 175 - 7200 milking cows.

Types of Digester System
‘Types of proposed biogas system included covered lagoons, plug flow
digesters, mixed digesters, and 2-stage digesters. Most approved projects use
the plug flow reactors and covered lagoons.

Program Status
Over 55 applications representing a funding over $15 milion have been
screened. Atotal of $5.8 million have been awarded to 14 projects.

- Five projects are completed and producing biogas and electriciy.

« Seven projects will be completed by December 2004.

- Two projects il be completed by May 2005.
‘The 14 dairy farms have an estimated total electricity generation capacity of 3.5
MW from the biogas production
Detals of each approved project size, manure management and type of

Pilot Testing

ultrasound [ ked into 0 provide for the technology: Waves, IWE Tec, and Sonico. Eachvendor has their own approach to
the application of their ulrasound systems and parameters. Testing of the different ultrasound applications at the same site would enable direct comparison and
verfication of the potential advantages o each system. Currentl, two systerms, the IWE Tec and Sonico, are selected for pilottesting at the City of Riverside Water
Quality Control Plant. The two systems are installed side-by-side and on the thickened waste activated sludge (TWAS) feed  digesters. The Sonico system wil reat
all TWAS to Digester #1, whereas, the IWE Tec system will provide a a partial reatment (30% TWAS flow) to Digester #2 and the remaining TWAS fiow wil bypass
the ulrasound system.

IWE Tec Equipment
The IWE Tec approach to ulirasound application for
municpal sludges is based on partal treatment of
the secondary sludge steam. The ultrasound
system consists of individual rod-shaped ‘cascade”
proves, each within an indiidual cylindrical reactor.

Sonico Equipment
The Sonico ultrasound system consists of individual adial’
homs that are shaped like a ring donut. The horns are
mounted in seres in a reactor that contains threeto five.
fings.

Anzerobic Digester Design Parameters
teated, mix trapezoid pond

1800000 gallons

40000 gpd

45 day hydraulic retention time (HRT)

Double Inerwith leachzte collecton system

XR-5 reinforced geomembrane bank-o-bank cover for

ollection
‘The location of the anaerobic digester on the Valley Fig
Growers Plant s indicated by the figure on the right and
estimated production is described by the table below.
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Biogas Renewable Energy Projects
Under Public Interest Energy Research Program

California Energy Commission

What is Biogas?
Biogas is a mixture of methane (CH,), carbon dioxide (CO,), and depending on the feedstock used, trace gases such as nitrogen, ammonia (NHs), sulfur dioxide (SO,), hydrogen sulfide (H,S), and hydrogen. Biogas is produced when certain bacteria decompose bi
ological matter in an anaerobic (o oxygen is present) environment. This process is referred to as anaerobic digestion (AD).
ADis a proven technology for effectively treating the organic fraction of waste. The treatment of waste through AD has many benefits; it leads not only to a cleaner and healthier environment, but also produces a renewable energy source, methane. Methane
is acombustible gas. The energy content of digester gas depends on the amount of methane it contains. Methane content varies from about 55 percent to 70 percent. Typical digester gas, with a methane concentration of 60 percent, contains about 600 Btu of
energy per cubic foot
Biogas as a Renewable Energy
Enhancing energy recovery from biogas can be derived from four different feedstocks: landfill waste, livestock - dairy waste, food processing waste, and municipal sludge waste. However, this poster will only present the potential energy generation from t
he last three renewable resources.
Early technical potential assessment review shows that the potential energy generation from biogas to be promising in California. The estimated total energy is about 348 MW, where 138 MW is from municipal sludge waste, 210 MW from animal waste biogas, and
the potential biogas energy from food wastes is still needed to be determined. The overall objective that PIER aims to achieve is to increase biogas production that will result in higher energy recovery, which in return will make electricity more afforda
ble.
PIER Goals
The Public Interest Energy Research (PIER) program conducts public interest energy research that seeks to improve the quality of life for California's citizen by providing environmentally sound, safe, reliabl e, and affordable energy services and products.
Commission to help develop local renewable energy resources using advanced science and technologies that are not currently adequately provided by competi
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Program Framework and Selection
The program i forthe ‘ntaltion ofEgas et

s that cove the
s can it app cations o the DPPP and a bwd consisting of the
potental. Criteria include: ety feashmm Tack recod of develcper,

Project Locations and Sizes
DPPP aimed to select projects that span geographically throug hout California.
] ed are ver dairies in

Calffornia. The figure on the right shows the geagraphic distributions of

Calfonia dairies and sies of the 14 approved projects. The awarded projects
cover dairy sizes from 175 - 7200 milking cows.

Types of Digester System
‘Types of proposed biogas system included covered lagoons, plug flow
digesters, mixed digesters, and 2-stage digesters. Most approved projects use
the plug flow reactors and covered lagoons.

Program Status
Over 55 applications representing a funding over $15 milion have been
screened. Atotal of $5.8 million have been awarded to 14 projects.

- Five projects are completed and producing biogas and electriciy.

« Seven projects will be completed by December 2004.

- Two projects il be completed by May 2005.
‘The 14 dairy farms have an estimated total electricity generation capacity of 3.5
MW from the biogas production
Detals of each approved project size, manure management and type of

Pilot Testing
ultrasound [ looked into o provide for the technology: Waves, IWE Tec, and Sonico. Eachvendor has ther own approach to
the application of their ulrasound systems and parameters. Testing of the different ultrasound applications at the same site would enable direct comparison and
verfication of the potential advantages o each system. Currentl, two systerms, the IWE Tec and Sonico, are selected for pilottesting at the City of Riverside Water
Quality Control Plant. The two systems are installed side-by-side and on the thickened waste activated sludge (TWAS) feed  digesters. The Sonico system wil reat
all TWAS to Digester #1, whereas, the IWE Tec system will provide a a partial reatment (30% TWAS flow) to Digester #2 and the remaining TWAS fiow wil bypass
the ulrasound system.

IWE Tec Equipment
The IWE Tec approach to ulirasound application for
municpal sludges is based on partal treatment of
the secondary sludge steam. The ultrasound
system consists of individual rod-shaped ‘cascade”
proves, each within an indiidual cylindrical reactor.

Sonico Equipment
The Sonico ultrasound system consists of individual adial’
homs that are shaped like a ring donut. The horns are
mounted in seres in a reactor that contains threeto five.
fings.

Anzerobic Digester Design Parameters
d, mix trapezoid pond

1800000 gallons

40000 gpdl

45 day hydraulic retention time (HRT)

Double Inerwith leachéte collecton system

XR-5 reinforced geomembrane bank-o-bank cover for

ollection
“The location of the anaerobic digester on the Valley Fig
Growers Plant s indicated by the figure on the right and
estimated production is described by the table below.

dgetrcosand capaciy nthe
- table b Pm)ecl Status and Expected Outcomes
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Benefits of the Program

Tecovery bUNGING.

e prjec digestr and micraurbine technology have been hosen an thefnal design already completed. Consruction s curenty on

going since April 2004. The digester s expected 0 be operationa in January 2005.

Following 9 phess of thathres gesdsaring systems, hstalaton of e gas aaring sk begn n Jly 2004. Dt colleton and monloing e creny
taking place. Final of the projects wil

Expected Removal Performance
Based on data, evisting units can reduce by 90- in the 2000 ppm range.
befae veament can e educed (o ower than 20 ppmafer veament Sonch testing for siloxane removal using the vemgeran:m and condensation, indicates a
reduction of over 50% of siloxane concentratio
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Under Public Interest Energy Research Program

California Energy Commission

What is Biogas?
Biogas is a mixture of methane (CH,), carbon dioxide (CO,), and depending on the feedstock used, trace gases such as nitrogen, ammonia (NHs), sulfur dioxide (SO,), hydrogen sulfide (H,S), and hydrogen. Biogas is produced when certain bacteria decompose bi
ological matter in an anaerobic (o oxygen is present) environment. This process is referred to as anaerobic digestion (AD).
ADis a proven technology for effectively treating the organic fraction of waste. The treatment of waste through AD has many benefits; it leads not only to a cleaner and healthier environment, but also produces a renewable energy source, methane. Methane
is acombustible gas. The energy content of digester gas depends on the amount of methane it contains. Methane content varies from about 55 percent to 70 percent. Typical digester gas, with a methane concentration of 60 percent, contains about 600 Btu of
energy per cubic foot
Biogas as a Renewable Energy
Enhancing energy recovery from biogas can be derived from four different feedstocks: landfill waste, livestock - dairy waste, food processing waste, and municipal sludge waste. However, this poster will only present the potential energy generation from t
he last three renewable resources.
Early technical potential assessment review shows that the potential energy generation from biogas to be promising in California. The estimated total energy is about 348 MW, where 138 MW is from municipal sludge waste, 210 MW from animal waste biogas, and
the potential biogas energy from food wastes is still needed to be determined. The overall objective that PIER aims to achieve is to increase biogas production that will result in higher energy recovery, which in return will make electricity more afforda
ble.
PIER Goals
The Public Interest Energy Research (PIER) program conducts public interest energy research that seeks to improve the quality of life for California's citizen by providing environmentally sound, safe, reliabl e, and affordable energy services and products.
Commission to help develop local renewable energy resources using advanced science and technologies that are not currently adequately provided by competi
DG pct, and I
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Program Framework and Selection
The program i forthe ‘ntaltion ofEgas et

s that cove the
s can it app cations o the DPPP and a bwd consisting of the
potental. Criteria include: ety feashmm Tack recod of develcper,

Project Locations and Sizes
DPPP aimed to select projects that span geographically throug hout California.
] ed are ver dairies in

Pilot Testin
Calffornia. The figure on the right shws the geographic distributions of ree ulrasound looked into 1 provide for the technology: Waves, IWE Tec, and Sonico. Eachvendor has ther own approach to
Calfornia dairies and sites of the 14 approved projects. The awarded projects he applation ofther ulrasound systems and pavameevs Testing of the different ultrasound applications at the same site would enable direct comparison and
cover dairy sizes from 175 - 7200 milking cows. verfication of the potential advantages of each system. Curentl, two systems, the IWE Tec and Sonico, are selected for pilottesting at the City of Riverside Water
Quality Control Plant. The two systems are installed side-by-side and on the thickened waste activated sludge (TWAS) feed o digesters. The Sonico system wil reat
[ Types of Digester System all TWAS to Digester #1, whereas, the IWE Tec system will provide a a partial treatment (30% TWAS flow) to Digester #2 and the remaining TWAS flow wil bypass
[ ‘Types of proposed biogas system included covered lagoons, plug flow the ulrasound system.

Anzerobic Digester Design Parameters
teated, mix trapezoid pond

1800000 gallons

40000 gpd

45 day hydraulic retention time (HRT)

Double Inerwith leachzte collecton system

XR-5 reinforced geomembrane bank-o-bank cover for

digesters, mixed digesters, and 2-stage digesters. Most approved projects use
the plug flow reactors and covered lagoons. WE Tec Equipment
€ IWE Tec approach to ultrasound application for
municpal sludges is based on partal treatment of
the secondary sludge stream. The utrasound
system consists of individual rod-shaped ‘cascade”
proves, each within an individual cylindrical reactor.

Sonico Equipment
The Sonico ultrasound system consists of individual adial’
homs that are shaped like a ring donut. The horns are

mounted in seres in a reactor that contains threeto five.

Program Status
Over 55 applications representing a funding over $15 milion have been
screened. Atotal of $5.8 million have been awarded to 14 projects.

- Five projects are completed and producing biogas and electriciy.

+ Seven projects will be completed by December 2004 rings. ollection
+ Two projects will be completed by May 2005. ‘The location of the anaerobic digester on the Valley Fig
The 14 dairy farms have an estimated otal electricity generation capaciy of 3.5 Growers Plant s indicated by the figure on the right and
MW from the biogas production estimated production is described by the table below.
Defails of each approved project size, manure management and type of
digester, cost, and capadty in the Projct Status and Expected Outcames
- table below. et s cutentyin 5 second stageso ou dtacollcin and monkoring phase prees basline,rasound,and conton of baseing. The utasund
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Project St
e prjec digestr and micrcurbine tchnology have been chasen an thefnal design already completed. Consruction s curenty on
‘going since April 2004. The digester s expected to be operational in January 2005.

Benefits of the Program

Project st
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taking place. Final of the projects wil
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Expected Removal Performance “This estmation

Based on data, evisting units can reduce by 90- in the 2000 ppm range.
befae veament can e educed (o ower than 20 ppmafer veament Sonch testing for siloxane removal using the vemgeran:m and condensation, indicates a
reduction of over 50% of siloxane concentratio
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Project Status

Following the designing phase of the three gas cleaning systems, installation of the gas
cleaning systems began in July 2004. Data collection and monitoring are currently taking
place. Final analysis and evaluation of the projects will be completed in 2005.

Expected Removal Performance

Based on available empirical data, existing biogas cleaning units can reduce H,S
concentration by 90-99%. This means that an H,S concentration in the 2,000 ppm range
before treatment can be reduced to lower than 20 ppm after treatment. Bench scale
testing for siloxane removal using the refrigeration and condensation, indicates a
reduction of over 50% of siloxane concentration.

Benefits

Overall, the biogas/electricity production generation from STPs is expected to increase by
50% with an incremental pay back period 2-3 years. By applying the advanced
technologies that are being developed under the Commonwealth’s program, the
comprehensive results on capturing the energy and byproducts savings and environmental
benefits will be achieved in California.
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California Energy Commission
What is Biogas?

Biogas Renewable Energy Projects
Under Public Interest Energy Research Program

pler
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Biogas is a mixture of methane (CHj), carbon dioxide (CO,), and depending on the feedstock used, trace gases such as nitrogen, ammonia (NHg), sulfur dioxide (SO,), hydrogen sulfide (H,S), and hydrogen. Biogas is produced when certain bacteria decompose bi

ological matter in an anaerobic (no oxygen is present) environment. This process is referred to as anaerobic digestion (AD).

ADis a proven technology for effectively treating the organic fraction of waste. The treatment of waste through AD has many benefits; it leads not only to a cleaner and healthier environment, but also produces a renewable energy source, methane. Methane
is acombustible gas. The energy content of digester gas depends on the amount of methane it contains. Methane content varies from about 55 percent to 70 percent. Typical digester gas, with a methane concentration of 60 percent, contains about 600 Btu of

energy per cubic foot
Biogas as a Renewable Energy

Enhancing energy recovery from biogas can be derived from four different feedstocks: landfill waste, livestock - dairy waste, food processing waste, and municipal sludge waste. However, this poster will only present the potential energy generation from t

he last three renewable resources.

Early technical potential assessment review shows that the potential energy generation from biogas to be promising in California. The estimated total energy is about 348 MW, where 138 MW is from municipal sl udge waste, 210 MW from animal waste biogas, and
the potential biogas energy from food wastes is still needed to be determined. The overall objective that PIER aims to achieve is to increase biogas production that will result in higher energy recovery, which in return will make electricity more afforda

ble.
PIER Goals

The Public Interest Energy Research (PIER) program conducts public interest energy research that seeks to improve the quality of life for California’s citizen by providing environmentally sot
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Program Framework and Selection
The program i forthe ‘ntaltion ofEgas et

s that cove the
s can it app cations o the DPPP and a bwd consisting of the
potental. Criteria include: ety feashmm Tack recod of develcper,

Project Locations and Sizes
DPPP aimed to select projects that span geographically throug hout California.
] ed are ver dairies in

Calffornia. The figure on the right shows the geagraphic distributions of
Calfonia dairies and sies of the 14 approved projects. The awarded projects
cover dairy sizes from 175 - 7200 milking cows.

Types of Digester System

[ ‘Types of proposed biogas system included covered lagoons, plug flow
digesters, mixed digesters, and 2-stage digesters. Most approved projects use
the plug flow reactors and covered lagoons.

Program Status
Over 55 applications representing a funding over $15 milion have been
screened. Atotal of $5.8 million have been awarded to 14 projects.

- Five projects are completed and producing biogas and electriciy.

« Seven projects will be completed by December 2004.

- Two projects il be completed by May 2005.
‘The 14 dairy farms have an estimated total electricity generation capacity of 3.5
MW from the biogas production
Detals of each approved project size, manure management and type of
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ultrasound looked into o provide for the technology: Waves, IWE Tec, and Sonico. Eachvendor has their chto
d

he applation ofther ulrasound systems and pavameevs Testing of the ditferent ultrasound applications at the same site would enable direct
verfication of the potential advantages o each system. Currentl, two systerms, the IWE Tec and Sonico, are selected for pilottesting at the City of Riverside Water
Quality Control Plant. The two systems are installed side-by-side and on the thickened waste activated sludge (TWAS) feed o digesters. The Sonico system wil reat
all TWAS to Digester #1, whereas, the IWE Tec system will provide a a partial treatment (30% TWAS flow) to Digester #2 and the remaining TWAS flow wil bypass
the ulrasound system.

IWE Tec Equipment
€ IWE Tec approach to ultrasound application for
municpal sludges is based on partal treatment of
the secondary sludge steam. The ultrasound
system consists of individual rod-shaped ‘cascade”
proves, each within an ndidual cylindrical reactor.

Sonico Equipment
The Sonico ultrasound system consists of individual adial’
homs that are shaped like a ring donut. The horns are
mounted in seres in a reactor that contains threeto five.
fings.

Project Satus ol Expected Outcomes
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lechncﬂugy is expected © provide measurable improvements in digestion, including increase )
is predicted T be ncreased by 125 kW,
In the cost-effective analysis, payback period for both systems is about two years.

Biological H,S remova
H,S found in biogas can biremoved
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Tecovery bUNGING.

Project st
Fotbuing e uesgmng phase of th s gusdesring systere, sl of the gas asning sk began n uly 2004. Dt collecton and monlering e creny

taking place. Final of the projects wil

Expected Removal Performance
Based on data, evisting units can reduce by 90- in the 2000 ppm range.
befae veament can e educed (o ower than 20 ppmafer veament Sonch testing for siloxane removal using the vemgeran:m and condensation, indicates a
reduction of over 50% of siloxane concentratio
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enviranmental benefits will be achieved in Calfornia.

Anzerobic Digester Design Parameters
teated, mix trapezoid pond

1800000 gallons

40000 gpd

45 day hydraulic retention time (HRT)

Double Inerwith leachzte collecton system

XR-5 reinforced geomembrane bank-o-bank cover for

ollection
‘The location of the anaerobic digester on the Valley Fig
Growers Plant s indicated by the figure on the right and
estimated production is described by the table below.

Estimated Full Potential for Digester
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‘going since April 2004. The digester s expected to be operational in January 2005.
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lll. Valley Fig Growers Anaerobic Digester Project

The food processing industry consists of companies that manufacture or process meat products, dairy
products, canned and preserved fruit and vegetables, grain mill products, bakery products, sugar and
|confectionery products, fats and oils, beverages and miscellaneous food preparations (canned fish, coffee,
salty snacks, ice and macaroni). California’s food processing industry leads the US, a position California has
held for the last half-century. The state accounts for more than 10 percent of US food processing output.

Although California is the largest agricultural state in the nation, the food processing mdug;m has li number of** |

successful digesters and is currently payi rﬁ# cost for Wastelwastewater dlsghargeip the city. The Valley Fig
) Anaerobic Digester prOj ea showcase project that WI|| demonstrate to other food p

uantifiable benefits gained by msta




Biogas Renewable Energy Projects
Under Public Interest Energy Research Program

California Energy Commission
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What is Biogas?

Biogas is a mixture of methane (CH,), carbon dioxide (CO,), and depending on the feedstock used, trace gases such as nitrogen, ammonia (NHs), sulfur dioxide (SO,), hydrogen sulfide (H,S), and hydrogen. Biogas is produced when certain bacteria decompose bi
ological matter in an anaerobic (o oxygen is present) environment. This process is referred to as anaerobic digestion (AD).

ADis a proven technology for effectively treating the organic fraction of waste. The treatment of waste through AD has many benefits; it leads not only to a cleaner and healthier environment, but also produces a renewable energy source, methane. Methane
is acombustible gas. The energy content of digester gas depends on the amount of methane it contains. Methane content varies from about 55 percent to 70 percent. Typical digester gas, with a methane concentration of 60 percent, contains about 600 Btu of
energy per cubic foot
Biogas as a Renewable Energy
Enhancing energy recovery from biogas can be derived from four different feedstocks: landfill waste, livestock - dairy waste, food processing waste, and municipal sludge waste. However, this poster will only present the potential energy generation from t
he last three renewable resources.

Early technical potential assessment review shows that the potential energy generation from biogas to be promising in California. The estimated total energy is about 348 MW, where 138 MW is from municipal sludge waste, 210 MW from animal waste biogas, and
the potential biogas energy from food wastes is still needed to be determined. The overall objective that PIER aims to achieve is to increase biogas production that will result in higher energy recovery, which in return will make electricity more afforda
ble.

PIER Goals

The Public Interest Energy Research (PIER) program conducts public interest energy research that seeks to improve the quality of life for California’s citizen by providing environmentally sound, safe, reliabl e, and affordable energy services and products.
Commission to help develop local renewable energ
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Project Locations and Sizes
DPPP aimed to select projects that span geographically throug hout California.
] ed are ver dairies in

Pilot Testin
Calffornia. The figure on the right shws the geographic distributions of ree ulrasound d o o povid o th schrooy: Wres, IWE Tec, ond Soro, Eschvantor athek own sprach i
Calfornia dairies and sites of the 14 approved projects. The awarded projects he applation ofther ulrasound systems and pavameevs Testing of the ditferent ultrasound applications at the same site would enable

cover dairy sizes from 175 - 7200 milking cows. verfication of the potential advantages of each system. Cumentl, two systems, the IWE Tec and Sonico, are selected for pilot testing at vl oy o o s water
Quality Control Plant. The two systems are installed side-by-side and on the thickened waste activated sludge (TWAS) feed o digesters. The Sonico system wil reat

Anzerobic Digester Design Parameters
pond

; Types of Digester System all TWAS to Digester #1, whereas, the IWE Tec system wil provide a a partia reatment (30% TWAS flow) to Digester #2 and the remaining TWAS flow vil bypass . . rapezod
1 Types of proposed biogas system included covered lagoons, plug flow the ulrasound system. 1,800,000 gallon:
digesters, mixed igesiers, and 2-stage digesters. Most approved projects use 400009pd

45 day hydraulic retention time (HRT)

the plug flow reactors and covered lagoons. )
Double lner with leachate collecion

IWE Tec Equipment
€ IWE Tec approach to ultrasound application for

Sonico Equipment

Program Status
Over 55 applications representing a funding over $15 milion have been
screened. Atotal of $5.8 million have been awarded to 14 projects.
- Five projects are completed and producing biogas and electriciy.
« Seven projects will be completed by December 2004.

The Sonico ultrasound system consists of individual adial’
homs that are shaped like a ring donut. The horns are
mounted in seres in a reactor that contains threeto five.
fings.

municpal sludges is based on partal treatment of
the secondary sludge steam. The ultrasound

system consists of individual rod-shaped ‘cascade”
proves, each within an ndidual cylindrical reactor.
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Growers Plant s indicated by the figure on the right and
estimated production is described by the table below.

- Two projects il be completed by May 2005.

‘The 14 dairy farms have an estimated total electricity generation capacity of 3.5

MW from the biogas production
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e prjec digestr and micrcurbine tchnology have been chasen an thefnal design already completed. Consruction s curenty on
‘going since April 2004. The digester s expected to be operational in January 2005.
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Expected Removal Performance “This estimation
Based on data, eistin its can reduce by 90- in the 2,000 ppm range:
betra st o i ecioad o lonsrhan 20 e Fesment Sonch testing for siloxane removal using the veﬁgemmn and condensaton, indicates a
reduction of over 50% of sloxane concentratio
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Anaerobic Digester
Design Parameters

Valley Fig Growers Plant

*Heated, mix trapezoid pond
1,800,000 gallons

40,000 gpd

*45 day hydraulic retention
time (HRT)

*Double liner with leachate
collection system

*XR-5 reinforced
geomembrane bank-to-bank
cover for gas collection

The location of the anaerobic
digester on the Valley Fig
Growers Plant is indicated by
the figure on the right and
estimated production is
described by the table below.
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California Energy Commission
What is Biogas?

Biogas Renewable Energy Projects
Under Public Interest Energy Research Program
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Biogas is a mixture of methane (CHj), carbon dioxide (CO,), and depending on the feedstock used, trace gases such as nitrogen, ammonia (NHg), sulfur dioxide (SO,), hydrogen sulfide (H,S), and hydrogen. Biogas is produced when certain bacteria decompose bi
ological matter in an anaerobic (no oxygen is present) environment. This process is referred to as anaerobic digestion (AD).

ADis a proven technology for effectively treating the organic fraction of waste. The treatment of waste through AD has many benefits; it leads not only to a cleaner and healthier environment, but also produces a renewable energy source, methane. Methane

is acombustible gas. The energy content of digester gas depends on the amount of methane it contains. Methane content varies from about 55 percent to 70 percent. Typical digester gas, with a methane concentration of 60 percent, contains about 600 Btu of

energy per cubic foot
Biogas as a Renewable Energy

Enhancing energy recovery from biogas can be derived from four different feedstocks: landfill waste, livestock - dairy waste, food processing waste, and municipal sludge waste. However, this poster will only present the potential energy generation from t

he last three renewable resources.

Early technical potential assessment review shows that the potential energy generation from biogas to be promising in California. The estimated total energy is about 348 MW, where 138 MW is from municipal sl udge waste, 210 MW from animal waste biogas, and
the potential biogas energy from food wastes is still needed to be determined. The overall objective that PIER aims to achieve is to increase biogas production that will result in higher energy recovery, which in return will make electricity more afforda

The Public Interest Energy Research (PIER) program conducts public interest energy research that seeks to improve the quality of life for California’s citizen by providing environmentally sound, safe, reliabl e, and affordable energy services and products.
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Project Locations and Sizes
DPPP aimed to select projects that span geographically throug hout California.
] ed are ver dairies in

Calffornia. The figure on the right shows the geagraphic distributions of
Calfonia dairies and sies of the 14 approved projects. The awarded projects
cover dairy sizes from 175 - 7200 milking cows.

Types of Digester System

[ ‘Types of proposed biogas system included covered lagoons, plug flow
digesters, mixed digesters, and 2-stage digesters. Most approved projects use
the plug flow reactors and covered lagoons.

Program Status
Over 55 applications representing a funding over $15 milion have been
screened. Atotal of $5.8 million have been awarded to 14 projects.

- Five projects are completed and producing biogas and electriciy.

« Seven projects will be completed by December 2004.

- Two projects il be completed by May 2005.
‘The 14 dairy farms have an estimated total electricity generation capacity of 3.5
MW from the biogas production
Detals of each approved project size, manure management and type of

dgestr cos, and capadty in the
- table be
Py ) = P o0 T

Benefits of the Program

ble.
PIER Goals

Commission to help develop local renewable energy resources using advanced science and technologies that are not currently adequately provided by competi

Pilot Testing

he applation ofther ulrasound systems and pavameevs Testing of the ditferent ultrasound applications at the same site
verfication of the potential advantages of each system. Curren
Quality Control Plant. The two

ultrasound looked into 1 provide for the technology: Waves, IWE Tec, and Sonico. Eachvendor has ther own approach to
would enable direct comparison and

tly, two systems, the IWE Tec and Sonico, are selected for pilottesting atthe City of Riverside Water

ssters are installed side-by-side and on the thickened waste activated sludge (TWAS) feed t digesters. The Sonico system wil reat

all TWAS to Digester #1, whereas, the IWE Tec system will provide a a partil treatment (30% TWAS flow) to Digester #2 and the remaining TWAS flow wil bypass

the ultrasound system.

IWE Tec Equipment
€ IWE Tec approach to ultrasound application for
municpal sludges is based on partal treatment of
the secondary sludge steam. The ultrasound
system consists of individual rod-shaped ‘cascade”
proves, each within an ndidual cylindrical reactor.

Sonico Equipment
The Sonico ultrasound system consists of individual adial’
homs that are shaped like a ring donut. The horns are
mounted in seres in a reactor that contains threeto five.
fings.

Project Satus ol Expected Outcomes
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s can biremoved
rocess by bacteria, in
d the sulfide to

d sul

Biological H,S remova
H,Sfound in bioo:

Tecovery bUNGING.

Project st
Fotbuing e uesgmng phase of th s gusdesring systere, sl of the gas asning sk began n uly 2004. Dt collecton and monlering e creny

taking place. Final of the projects wil

Expected Removal Performance
Based on data, evsting unis can reduce

in the 2,000 ppm range:

by 90-
befae veament can e educed (o ower than 20 ppmafer veament Sonch testing for siloxane removal using the vemgeran:m and condensation, indicates a

reduction of over 503 of siloxane concentratio

Ol the Blogaselecticty prodcon gerermton fom STP s et o hcreos oy 86 i) anincramares pay had( pema 2:3years By appling e
bein prograr

‘atvanced technologies that are
‘environmental benefits wil be achieved in California.

pct, and 15

Il Valley Fig Growers Anaerobic Digester Project

ducs, canned and

e process

. fats and ois, bev

and vegetables, grain mill pmduas
sty \eads e 5,8 postion Caionia

fee,saty snacks
has held for the last half- nem'ury The

p
Calfomia’s
for more than 10 percent of

S Rutical ok el st o e okl e

ol sucges
h cost for waste/wastews je o the city. The Valley Fig Growers (VFG) Anaero Digem P! ecl wil bea—
stalling

Anzerobic Digester Design Parameters
teated, mix trapezoid pond

1800000 gallons

40000 gpd

45 day hydraulic retention time (HRT)

Double Inerwith leachzte collecton system

XR-5 reinforced geomembrane bank-o-bank cover for

ollection
‘The location of the anaerobic digester on the Valley Fig
Growers Plant s indicated by the figure on the right and
estimated production is described by the table below.
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The Ingersoll Rand (IR)
microturbineis the selected
technology for the electricity
generation. The IR microturbine
wil utiize the plant produced
biogas as a renewable fuel and
generate 45— 70 kW of
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Estimated Full Potential for Digester

Wastewater Solids Total
Biogas Production (ft3/day) 19,160 10,800 29,960
Methane Production at 70% (ft3/day) 13,412 7,560 20,972
Total Daily Electricity Production (kwWh/day) 1,062 598 1,660
Average Hourly Electrical Production (kW) 45 25 70
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Microturbine & Heat
Exchanger

-

Anaerobic Digester
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The Ingersoll Rand

(IR) microturbineis
the selected technology
for the electricity
generation. The IR
microturbine will utilize the
plant produced biogas as
a renewable fuel and
generate 45 — 70 kW of
electricity. It has ultra-low
emissions, and uses
waste heat to increase
overall efficiency.
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California Energy Commission
What is Biogas?

Biogas Renewable Energy Projects
Under Public Interest Energy Research Program
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Biogas is a mixture of methane (CHj), carbon dioxide (CO,), and depending on the feedstock used, trace gases such as nitrogen, ammonia (NHg), sulfur dioxide (SO,), hydrogen sulfide (H,S), and hydrogen. Biogas is produced when certain bacteria decompose bi

ological matter in an anaerobic (no oxygen is present) environment. This process is referred to as anaerobic digestion (AD).

ADis a proven technology for effectively treating the organic fraction of waste. The treatment of waste through AD has many benefits; it leads not only to a cleaner and healthier environment, but also produces a renewable energy source, methane. Methane
is acombustible gas. The energy content of digester gas depends on the amount of methane it contains. Methane content varies from about 55 percent to 70 percent. Typical digester gas, with a methane concentration of 60 percent, contains about 600 Btu of

energy per cubic foot
Biogas as a Renewable Energy

Enhancing energy recovery from biogas can be derived from four different feedstocks: landfill waste, livestock - dairy waste, food processing waste, and municipal sludge waste. However, this poster will only present the potential energy generation from t

he last three renewable resources.

Early technical potential assessment review shows that the potential energy generation from biogas to be promising in California. The estimated total energy is about 348 MW, where 138 MW is from municipal sl udge waste, 210 MW from animal waste biogas, and
the potential biogas energy from food wastes is still needed to be determined. The overall objective that PIER aims to achieve is to increase biogas production that will result in higher energy recovery, which in return will make electricity more afforda

The Public Interest Energy Research (PIER) program conducts public interest energy research that seeks to improve the quality of life for California’s citizen by providing environmentally sound, safe, reliabl e, and affordable energy services and products.

I. Dairy Power Production Program
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Project Locations and Sizes
DPPP aimed to select projects that span geographically throug hout California.
] ed are ver dairies in

Calffornia. The figure on the right shows the geagraphic distributions of
Calfonia dairies and sies of the 14 approved projects. The awarded projects
cover dairy sizes from 175 - 7200 milking cows.

Types of Digester System

[ ‘Types of proposed biogas system included covered lagoons, plug flow
digesters, mixed digesters, and 2-stage digesters. Most approved projects use
the plug flow reactors and covered lagoons.

Program Status
Over 55 applications representing a funding over $15 milion have been
screened. Atotal of $5.8 million have been awarded to 14 projects.

- Five projects are completed and producing biogas and electriciy.

« Seven projects will be completed by December 2004.

- Two projects il be completed by May 2005.
‘The 14 dairy farms have an estimated total electricity generation capacity of 3.5
MW from the biogas production
Detals of each approved project size, manure management and type of
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Benefits of the Program

ble.
PIER Goals

Commission to help develop local renewable energy resources using advanced science and technologies that are not currently adequately provided by competi

Pilot Testing

ultrasound looked into 1 provide for the technology: Waves, IWE Tec, and Sonico. Eachvendor has ther own approach to
he applation ofther ulrasound systems and pavameevs Testing of the different ultrasound applications at the same site would enable direct comparison and
verfication of the potential advantages o each system. Currentl, two systerms, the IWE Tec and Sonico, are selected for pilottesting at the City of Riverside Water
Quality Control Plant. The two systems are installed side-by-side and on the thickened waste activated sludge (TWAS) feed o digesters. The Sonico system wil reat
all TWAS to Digester #1, whereas, the IWE Tec system will provide a a partial treatment (30% TWAS flow) to Digester #2 and the remaining TWAS flow wil bypass
the ulrasound system.

IWE Tec Equipment
€ IWE Tec approach to ultrasound application for
municpal sludges is based on partal treatment of
the secondary sludge steam. The ultrasound
system consists of individual rod-shaped ‘cascade”
proves, each within an ndidual cylindrical reactor.

Sonico Equipment
The Sonico ultrasound system consists of individual adial’
homs that are shaped like a ring donut. The horns are
mounted in seres in a reactor that contains threeto five.
fings.

Project Satus ol Expected Outcomes
o B cumarly s stcond sgescl o datcoletion arc mondeeing phses (roes, basane, ukosourd, s condmuten of el The irasourd
lechncﬂugy is expected © provide measurable improvements in digestion, including increase )
is predicted T be ncreased by 125 kW,
In the cost-effective analysis, payback period for both systems is about two years.
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Anzerobic Digester Design Parameters
teated, mix trapezoid pond

1800000 gallons

40000 gpd

45 day hydraulic retention time (HRT)

Double Inerwith leachzte collecton system

XR-5 reinforced geomembrane bank-o-bank cover for
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‘The location of the anaerobic digester on the Valley Fig
Growers Plant s indicated by the figure on the right and
estimated production is described by the table below.
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Project Status

The project digester and microturbine technology have been chosen and the
final design already completed. Construction is currently on going since April
2004. The digester is expected to be operational in January 2005.

°roject Benefits

timation is
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